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(c) format only 2003 The Dialog Corp. All rts . reserv. 
07878058 93338875 PMID: 8339416 

A simplified, single-lead unipolar transvenous cardioversion- 
defibrillation system. 

Bardy G H ; Johnson G; Poole J E; Dolack G L; Kudenchuk P J; Kelso D; 
Mitchell R; Mehra R; Hofer B 

Department of Medicine, University of Washington, Seattle. 

Circulation (UNITED STATES) Aug 1993, 88 (2) p543-7, ISSN 0009-7322 
Journal Code: 0147763 . 

Contract/Grant No.: ROl-HL-488 14-01 ; HL; NHLBI 

Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

BACKGROUND. Transvenous implantable cardioverter- defibrillators provide 
significant advantages in the treatment of patients with life-threatening 
ventricular arrhythmias. However, present technology requires considerable 
electrophysiology expertise, multiple incisions , and long operative times 
for successful implementation. METHODS AND RESULTS. In this study, we 
present a prototype of a new, easy-to-insert unipolar transvenous 
defibrillation system that has the reliability of epicardial 
defibrillation but the ease of pacemaker insertion. This system 
incorporates a single anodal right ' ventricular defibrillation electrode 
using a 65% tilt biphasic pulse delivered to a 108-cm2 surface area pulse 
generator titanium alloy shell as an active cathode placed in a" left \ 
infraclavicular, pocket. Testing of this system was performed before 
implantation of a standard nonthoracotomy-transvenous defibrillation 
system in 40. consecutive patients with a history of ventricular tachycardia 
or fibrillation. The simplified unipolar single-lead system resulted in a 
defibrillation threshold of 9.3 +/- 6.0 J with 37 of 40 patients (93%) 
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having a defibrillation threshold of less than 20 J. Moreover, the 
unipolar defibrillation system was efficiently used requiring only 3.4 
+/- 0.8 ventricular fibrillation inductions to measure the defibrillation 
threshold and 100 +/- 28 minutes to implement. CONCLUSIONS. This new 
unipolar transvenous defibrillation system is as simple to insert as a 
pacemaker, requires few ventricular fibrillation inductions, demands less 
technical expertise, and provides defibrillation at energy levels 
comparable to that reported with epicardial lead systems. It should 
substantially reduce the morbidity, time, and cost of defibrillator 
implantation. 

Record Date Created: 19930902. 

Record Date Completed: 19930902 

13/7/2 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts . reserv. 

08544394 BIOSIS NO.: 199344094394 

Simplicity and efficacy of a single incision pectoral implant unipolar 

defibrillation system. 
AUTHOR: Bardy Gust H ; Johnson George; Poole Jeanne E; Dolack G Lee; 
Kudenchuk Peter J; Hofer Bradley; Mehra Rahul; Mitchell Robin; Kelso David 
AUTHOR ADDRESS: Univ. Washington, Seattle, WA**USA 

JOURNAL: Journal of the American College of Cardiology 21 (2 SUPPL. A) :p 
66A 1993 

CONFERENCE/MEETING: 42nd Annual Scientific Session of the American College 
of Cardiology Anaheim, California, USA March 14-18, 1993 
ISSN: 0735-1097 
RECORD TYPE: Citation 
LANGUAGE: English 
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08553013 95241313 PMID: 7724391 



Subpectoral implantation of ICD generators: long-- term follow-up. 

Thakur R K; Ip J H; Mehta D; Jung J Y; Collar A; Camunas J; Gomes J A 
Arrhythmia Service, Thoracic and Cardiovascular Institute, Lansing, MI 

48910. _ _ . . ' . - _ - ----- - - - 

Pacing and clinical electrophysiology - PACE (UNITED STATES) /Jan 1995, j 
18 (1 Pt 2) pl59-62, ISSN 0147-8389 Journal Code: 7803944 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
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Record type: Completed 

A nonthoracotomy surgical approach using an endocardial electrode and 
combined implantation of a subcutaneous patch and the implantable 
cardioverter defibrillator (ICD) generator in a subpectoral pocket has 
been described. We report the long-term follow-up results in patients 
undergoing implantation using this approach. The patient population 
consisted of 28 patients (22 men and 6 women) with a mean age of 59 +/- 12 
years. The underlying heart disease consisted of coronary artery disease in 
20 patients and dilated cardiomyopathy in 8 patients. Sustained ventricular 
tachycardia was the mode of presentation in 16 patients and sudden cardiac 
death in 12 patients. The mean left ventricular ejection fraction was 31% 
+/- 6%. The lead system consisted of an 8 French bipolar passive fixationc 
rate sensing ' lead positioned at the right ventricular apex, an 11 French 
spring coil electrode positioned at the superior vena cava-right atrial 
junction (surface area 700 mm2) , and- submuscular placement of a large patch 
(surface area 28 cm2) - .on- — the anterolatera l che st / wall near the cardiac 
^apex via a submammary incision r A defibrillation threshold of < or = 15 
joules (J) was required for implantation . This criterion was not 
satisfied in five patients; thus, a limited thoracotomy was performed via 
the submammary incision, and the large patch was placed epicardially . The 
mean R wave amplitude was 12 +/- 3 *mV, the mean pacing threshold was 1.0 
+/- 0.5 V at 0.5 msec, and the mean defibrillation threshold was 12.6 +/- 3 
J. ICD generators implanted were the Ventak-P in 17, PCD-7217 in 5, and 
the Cadence V-100 in 6 patients. (ABSTRACT TRUNCATED AT 250 WORDS) 

Record Date Created: 19950519 

Record Date Completed: 19950519 

16/7/2 (Item 2 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2003 The Dialog Corp. All rts . reserv. 
08382530 95070506 PMID: 7979724 

Single-incision implantation of cardioverter defibrillators using 
nonthoracotomy lead systems. 

Hammel D; Block M; Geiger A; Bocker D; Stadlbauer T; Breithardt G; Scheld 
H H 

Department of Cardiovascular Surgery, Hospital of the Westphalian 
Wilhelms University of Muenster, Germany. 

Annals of thoracic surgery (UNITED STATES) Dec 1994, 58 (6) pl614-6, 
ISSN 0003-4975 Journal Code: 15030100R 

Comment in Ann Thorac Surg. 1994 Dec;58(6) 1572; Comment in PMID 7979717 

Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

This study describes the placement of a newly designed implantable 
cardioverter defibrillator in a ^subpectoral, device pocket /using the 
incision for venous access in 16 patients undergoing implantation of an 
implantable cardioverter defibrillator with a nonthoracotomy lead 
system. The endocardial lead system consisted of a right atrial/superior 
vena cava defibrillation spring electrode and a right ventricular bipolar 
sensing/def ibrillation electrode,- inserted- by- cephal-ic- venotomy or by" 
puncturing of the subclavian vein. As a result of intraoperative testing 
using biphasic shocks the defibrillation threshold (DFT) had to be less 
than 24 J, otherwise an additional subcutaneous patch eleptrode was 
placed in the lateral chest wail near the cardiac apex thorough another 
incision . All patients received a ' nonthoracotomy lead system in 
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combination with a subpectoral device placement. In 11 of 16' patients the 
endocardial leads alone were sufficient (DFT, 13.4 +/- 7.0 J), 5 of 16 
patients (31%) required an additional subcutaneous patch electrode to 
achieve proper device function ( DFT, 14.6 +/- 9.0 J). The operation lasted 
93 +/- 20 minutes. This was a significant (p < 0.05) lower time consumption 
than standard nonthoracotomy approach combined with abdominal device 
placement (120 +/- 50 minutes). There were no postoperative complications. 
During follow-up period (average, 4 months), none of the patients reported 
major local symptoms, especially no device migration occurred. This 
approach, in contrast to an abdominal device placement, avoids another 
incision and subcutaneous tunneling of leads. In 11 of 16 patients 
defibrillator implantation by a single incision in the 

fdeltoideopectoral groove was possible. ^ -n / >> v \ ' ^ ; ■ - , 

Record Date Created: 19941228 " • . - 

Record Date Completed: 19941228 : ^ - -' ; ' c : ' . ' . 
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DIALOG(R) File 155 : MEDLINE ( R) * , J , : 

(c) format only 2003 The Dialog Corp. All rts . reserv. " . • : , ' 

07233184 92095717 PMID: 1755693 v 

Cosmetic approach for placement of the automatic implantable 

cardioverter- defibrillator In young women. 
Curiale S; Rosenfeld L E; Elefteriades J A 

Section of Cardiothoracic Surgery, Yale University School of Medicine, 
New Haven, CT 06510. 

Annals of thoracic surgery (UNITED STATES) Dec 1991, 52 (6) pl340-l, 
ISSN 0003-4975 Journal Code: 15030100R 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

A surgical approach is described for a more cosmetically acceptable 
placement of the automatic implantable cardioverter- defibrillator in 
young women. The trans venous sensing lead and the vena caval spring 
electrode are placed through a small subclavicular - incision . The left 
ventricular patch electrode is placed through an anterior minithoracotomy 
in the crease under the left breast . A small transverse incision in the 
left lower quadrant is used to place the generator under the external 
oblique fascia in the low abdominal wall. Minimal cosmetic impairment from 
incisions and hardware results. 

Record Date Created: 19920127 

Record Date Completed: 19920127 

26/6/1 (Item 1 from file: 155) 

08699963 95388568 PMID: 7659570 

Subclavian crush syndrome complicating transvenous cardioverter 
defibrillator systems. 

May 1995 
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DIALOG (R) File 155 : MEDLINE ( R) 

(c) format only 2003 The Dialog Corp. All rts . reserv. 
11906180 99349364 PMID: 10420879 

Canine model of ventricular fibrillation using programmed stimuli and 
localized myocardial warming or cooling. 

Tachibana H; Kubota I; Yamaki M; Watanabe T; Tomoike H 

First Department of Internal Medicine, Yamagata University School of 
Medicine, Japan. 

Japanese heart journal (JAPAN) Mar 1999, 40 (2) pl79-88, ISSN 
0021-4868 Journal Code: 0401175 
Document type: Journal Article 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

The purpose of this study was to establish an animal model in which 
ventricular fibrillation (VF) can be induced reproducibly and 
defibrillation can be accomplished repeatedly. The left anterior descending 
artery (LAD) was cannulated and perfused with blood from the carotid artery 
in eleven open-chest dogs. Electrodes of the internal defibrillator were 
inserted in the cavities of the left atrium and left ventricle via 
incisions in the left atrial appendage and left ventricular apex . The 
perfused blood temperature was modulated to produce regional myocardial 
warming (42 degrees C) or cooling (28 degrees C) . In all dogs, VF was 
repeatedly induced by the combination of warming and left ventricular 
extrastimuli and by the combination of cooling and right ventricular 
extrastimuli . The VF was quickly def ibrillated by use of the internal 
defibrillator. The mechanism of VF was found to be reentry by the analysis 
of activation, .sequences - -This VF model- may - be- useful when evaluating the 
efficacy of antiarrhythmic drugs because of the high reproducibility. 

Record Date Created: 19990805 

Record Date Completed: 19990805 
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07930238 93391071 PMID: 7690941 

Effective defibrillation in pigs using interleaved and common phase 
sequential biphasic shocks.. 

Guse P A; Rollins D L; Krassowska W; Wolf P D; Smith W M; Ideker R E 

Department of Medicine, Duke University Medical Center, Durham, NC 27710. 

Pacing and clinical electrophysiology - PACE (UNITED STATES) Aug 1993, 
16 (8) pl719-34, ISSN 0147-8389 Journal Code: 7803944 

Contract/Grant No.: HL-28429; HL; NHLBI ; HL-42760; HL; NHLBI ; HL-44066; 
HL; NHLBI; + 

Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 
. Record type: Completed 

Previous studies have shown that low internal defibrillation thresholds 
(DFTs) can be attained by using two pairs of electrodes and combining 
biphasic shocks .with sequential timing. The purpose of this two-part study 
was to test the defibrillation efficacy of two new shock sequences, an 
interleaved biphasic, < and a common phase sequential biphasic, that utilized 
two pairs of electrodes and were developed from the concept of sequential 
biphasic shocks. In the first part, -defibrillation catheters were placed in 
the right ventricle and the superior vena cava of six anesthetized pigs. A 
small patch electrode was, placed on the LV apex through a [subxiphoid 
incision and a cutaneous patch was placed on the left thorax. The mean 
DFT energies for the interleaved biphasic (5.2 +/- 0.4 J) and the common 
phase sequential biphasic waveforms (5.4 +/- 0.4 J) were substantially less 
(P < 0.0001) than those for either the sequential monophasic (10.6 +/- 1.0 
J) or single biphasic * waveforms (9.0 +/- 1.0 J). In the second study, which 
used nine anesthetized pigs, the importance of phase reversal was 
demonstrated by the finding that the DFT energy of a common phase 
sequential biphasic shock (6.2 +/- 0.4 J) was much less than a common phase 
sequential monophasic shock (17.9 +/- 1.3 J, P < 0.0001); furthermore, the 
average DFT for four common phase sequential biphasic configurations (5.7 
+/- 0.2 J) was much less than for a configuration that was similar except 
that current flow was not reversed in one phase so that no biphasic effect 
was present (19.7 +/- 1.2 J). The efficacy of common phase sequential 
biphasics was comparable to that of sequential biphasics . The effectiveness 
of sequential biphasics, interleaved biphasics, and common phase sequential 
biphasics is possibly due to two mechanisms: (A) an increase in the 
potential gradient during a later phase in regions that were low during the 
first phase, and (B) the exposure of most of the myocardium to a biphasic 
shock that reduces the minimum extracellular potential gradient needed to 
defibrillate. 

Record Date Created: 19931021 

Record Date Completed: 19931021 
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(c) 1999 The Gale Group. All rts . reserv. 

00651318 

An automatic implantable defibrillator can now be inserted in the chest 
without surgery, by running 1 of the defibrillator's 2 electrodes into the 
right atrium via the internal jugular vein, and placing the other over the 
left ventricle's apex through an incision at the xiphoid and an opening into 
the pericardium, according to researchers at Johns Hopkins. 
Medical World News June 8, 1981 p. 73 

The power unit is inserted through a minor abdominal incision and 
■placed under the skin as in the original procedure .The implantation method 
has significantly reduced hospital stays from 2-3 wks to 1 wk. The 
automatic defibrillator can correct potentially lethal arrhythmia. 

16/3,AB,K/2 (Item 1 from file: 149) ----- - - ■- - - 

DIALOG ( R) File 149:TGG Health&Wellness DB(SM) 
(c) 2003 The Gale Group. All rts. reserv. 

01412542 SUPPLIER NUMBER: 13441775 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

Thoracoscopic implantation of the implantable cardioverter 
defibrillator . (Minimally Invasive Techniques) 
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Defibrillator electrode for implantation - has a flexible conductive mesh and 
insulator for insertion through a small opening in a simple surgical 
procedure 
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US 5618287 A 12 A61N-001/05 Div ex application' US 94188573 

US 5690648 A 12 A61N-001/04 Div ex application US 94188573 

Div ex application US 95406372 
. Div ex patent US 5464447 

CA 2117618 A A61N-001/05 
Abstract (Basic): EP 665030 A 

The implantable defibrillator electrode has a flexible 
conductive mesh of platinum wire with a flexible conductive wire. A 
flexible insulator, of silicone, is fixed to one side of the conductive 
mesh, extending over the circumference of the mesh. The insulator has a 
tail of a flexible multifilament nylon cord. 

Also claimed is a method for implanting the electrode; by 
deflating the left lung of the patient and making an opening in the 
chest between a second and a sixth rib ! , for the insertion of a 
trocar. A subxiphoid opening is made, together with an opening in the 
inferior border of the pericardium. The rolled defibrillator 
electrode is passed through the subxiphoid opening for positioning 
close to the heart, and be positioned by pressure. The electrode is 
secured to a surface of a pericardium. 

ADVANTAGE - The defibrillator electrode can be inserted and 
positioned in a minor and simple surgical procedure, without patient 
trauma. 

Dwg.0/19 

Abstract (Equivalent) : US 5690648 A 

The implantable defibrillator electrode has a flexible 
conductive mesh of platinum wire with a flexible conductive wire. A 
flexible insulator, of silicone, is fixed to one side of the conductive 
mesh, extending over the circumference of the mesh. The insulator has a 
tail of a flexible multifilament nylon cord. 

Also claimed is a method for implanting the electrode, by 
deflating the left lung of the patient and making an opening in the 
chest between a second and a sixth rib , for the insertion of a 
trocar. A subxiphoid opening is made, together with an opening in the 
inferior border of the pericardium. The rolled defibrillator 
electrode is passed through the subxiphoid opening for positioning 
close to the heart, and be positioned by pressure. The electrode is 
secured to a surface of a pericardium. 

ADVANTAGE - The defibrillator electrode can be inserted and 
positioned in a minor and simple surgical procedure, without patient 
trauma. 

Dwg. 16/19 

US 5618287 A 

A method of surgically implanting a defibrillator electrode 
within a patient comprises deflating the left lung of a patient; making 
an opening in the chest of the patient between a 2nd rib and a 6th 
rib of the patient; inserting a trocar into the opening between the 
2nd rib and the 6th rib ; inserting an optical device into the 
trocar to permit observation within the patient; making a subxiphoid 
opening; releasably securing one end of a defibrillator electrode to 
a first handle; releasably securing an opposite end of the 
defibrillator - electrode- -to— a second handier rotating of the" first and" 
second handles toward each other to roll the defibrillator electrode; 
passing the first and second handles and the rolled defibrillator 
electrode through the subxiphoid opening to position the defibrillator 

electrode on a surface of the pericardium; rotating the first and 
second handles away from each other to unroll the defibrillator 
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electrode; and. securing the defibrillator electrode, to the 
pericardium. 
Dwg. 1/19 
Derwent Class: A96; P34; SOS 

International Patent Class (Main): A61N-001/04; A61N-001/05 
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US 5360442 A 12 A61N-001/05 Cont of application US 90533886 

Cont of patent US 5203348 

EP 460324 Bl E 18 A61N-001/05 ^ 

Designated States (Regional) : DE FR GB IT NL 

DE 69026081 E A61N-001/05 Based on patent EP 460324 

US 5545202 A 12 A61N-001/05 Cont of application US 90533886 
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CA 2027744 C E A61N-001/05 
Abstract (Basic) : EP 460324 A 

Similar defibrillation electrodes are implanted outside the rib 
cage on opposite sides of the heart. Each electrode has a number of 
side-by-side disposed, elongate, transversely spaced, segments 
connected to a common head. 

The segments - of composite conductor or wire mesh - may spread 
out from a common root, or may be defined by opposed sections of a 
serpentine (154,156) or spiral electrode. The spacing between adjacent 
segments is at least 1.5 cm, and is greater than segment width. 

ADVANTAGE - Electrode has large effective area but conforms to 
body shape and movement. 

Dwg. 15/24 
Abstract (Equivalent): EP 460324 B 

A body implantable tissue stimulating electrode assembly (16, 86, 
122, 176), including: an elongate, electrically conductive lead (26) 
having approximal end region and a distal end region (24); and an 
electrode including a plurality of compliant, electrically conductive 
electrode segments (18, 20, 22) and a connecting means (24) for 
coupling the segments at the distal end region of the lead for 
substantially simultaneously reception of tissue stimulating electrical 
pulses from a pulse generating means at the proximal end of the lead, 
each of said electrode segments (18, 20, 22) having a nominal width and 
a length substantially longer than the nominal width, said electrode 
segments being arranged in spaced apart and side-by-side relation such 
that each of the electrode segments, over most of its length, is spaced 
apart from each one of the other electrodes segments by a distance of 
at least 1.5 cm, said electrode segments when receiving the tissue 
stimulating pulses cooperating to define an effective electrode area 
(42) incorporating all of the electrode segments and having a width of 
at least 1.5 cm, and wherein said electrode segments are not formed 
from a wire braid. 

Dwg. 1/24 , 
Abstract (Equivalent) : US 5603732 A 

A body implantable tissue stimulating electrode assembly, 
including:— - - " • ~~ 

an elongate, electrically conductive lead having a proximal end 
region and a distal end region; and 

an electrode including a plurality of compliant, electrically 
conductive electrode segments, each of said segments having a nominal 
width and a length exceeding the nominal width, said electrode segments 
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having respective and opposite first and second ends and being coupled 
to the distal end region of the lead for substantially simultaneous 
reception of tissue stimulating electrical pulses from a pulse 
generating means at the proximal end region of the lead, said electrode 
segments being arranged in spaced apart and side-by-side relation such 
that each of the electrode segments, over most of its length, is spaced 
apart from each one of the other electrode segments by a distance of at 
least 1.5 cm, each of the electrode segments being free of electrically 
insulative material at and along its periphery substantially over its 
entire length to provide an exposed reactive surface over substantially 
the entire length and periphery of the electrode segment, said 
electrode segments when receiving the tissue stimulating pulses 
cooperating to define an effective electrode area incorporating all of 
the electrode segments. 

Dwg.1/24 

US 5545202 A 

A body implantable defibrillation system, including: 
a defibrillation pulse generator; 

a first defibrillation electrode implanted at least proximate the 
thoracic region, said first electrode including a plurality of 
compliant, electrically conductive electrode segments, each segment 
having a nominal width and a length exceeding the nominal width; a 
connecting means for electrically coupling the electrode segments for 
substantially simultaneous reception of defibrillation pulses from the 
defibrillation pulse generator; said electrode segments being arranged 
in spaced apart and side-by-side relation such that each of the 
electrode segments, over most of its length, is spaced apart from each 
of the other electrode segments by a distance of at least 1.5 cm; each 
of the electrode segments being free of electrically insulative 
material at and along its periphery over the entire length and 
periphery of the electrode segment; said electrode segments when 
receiving the defibrillation pulses cooperating to define an effective 
electrode area incorporating all . of the electrode segmentsa first 
coupling means electrically coupling the first defibrillation electrode 
and the defibrillation pulse generator; 

a second defibrillation electrode implanted at least proximate the 
thoracic region and spaced apart from the first defibrillation 
electrode; and. 

a second coupling means electrically coupling the defibrillation 
pulse generator and the second electrode. 
Dwg. 1/24 
US 5360442 A 

Implantable electrodes for defibrillation are formed of number of 
electrode segments. Each of the segments is relatively long and narrow. 
The electrode segments can be parallel and spaced apart from one 
another a distance at least ten times the nominal width, with one end 
of each segment mounted to a transverse distal portion of an 
electrically conductive lead coupling the electrode to a defibrillation 
•pulse generator. Alternatively, segments can branch or radiate 
outwardly from a common junction. Electrode segments^ may be portions of. 
a single conductive' path at the distal end of a lead from a pulse 
generator, arranged in either a spiral configuration or a serpentine 
configuration which can align electrode segments side by side, parallel 
and spaced apart. 

The electrode segments can be formed of composite conductors in the 
form of titanium ribbons or wires with a sputtered outer layer of 
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platinum, or a silver core in a stainless steel tube with a platinum 
layer formed onto the tube. 

USE/ ADVANTAGE' - Electrodes are highly compliant yet can provide 
large effective areas for defibrillation, enabling transthoracic 
pulsing arrangement of two electrodes on opposite sides of heart, 
implanted subcutaneously outside of thoracic region. 

Dwg. 11/24 

US 5342407 A 

Implantable electrodes for defibrillation are formed of electrode 
segments. Each of the segments is relatively long and narrow. The 
electrode segments can be parallel and spaced apart from one another a 
distance at least ten times the nominal width, with one nd of each 
segment mounted to a transverse distal portion of an electrically 
conductive lead coupling the electrode to a defibrillation pulse 
generator. 

Alternatively, segments can branch or radiate outwardly from a 
common junction. In yet another arrangement, electrode segments are 
portions of a single conductive path at the distal end of a lead from a 
pulse "generator, arranged in either a spiral configuration or a 
serpentine configuration which can align electrode segments side by 
side, parallel and spaced apart. 

ADVANTAGE - Electrodes are highly compliant yet can provide large 
effective areas for defibrillation, enabling transthoracic pulsing 
arrangement of two electrodes on opposite sides of heart, implanted 
subcutaneously outside of thoracic region. 

Dwg. 14/24 

US 5230337 A 

The process for applying defibrillation pulses to a human heart, 
involves implanting a first compliant electrode in a patient, 
subcutaneously, proximate the pleural cavity and outside of the rib 
cage , and on a first side of a thoracic region. A second compliant 
'electrode subcutaneously is implanted proximate the pleural cavity 
and outside of the rib cage and' on a seocnd side of the thoracic 
region opposite the first side with at least a portion of the heart 
between the first electrode and the second electrode. 

A defibrillation pulse generator is implanted and the first and 
second electrodes are electrically coupled to a defibrillation pulse 
generator. Defibrillation pusles are provided from the pulse generator, 
to the first electrode and from the first electrode to the second 
electrode via body tissue. 

ADVANTAGE - Provides an implantable defibrillation electrode with a 
large effective surface area to lower the impedance at or near the 
electrode, without causing undue patient discomfort. Is easier to 
implant and readily conforms to the contours of its implant location 
Dwg. 22/24 

US 5203348 A 

The body implantable tissue stimulating electrode assembly, 
included: an elongate, electrically conductive lead (26) having a 
proximal and a distal ends. An electrode (16) comprises a number of 
compliant, conductive electrode segments (18,20,22) each having a 
nominal width- of— at most— f i ve"mil-l~i metres - a nd~a length exceeding the 
nominal width. Each segment has respective and opposite first and 
second ends and is coupled to the distal end of the lead for 
simultaneous reception of tissue stimulating electrical pulses from a 
pulse generator at the proximal end of the lead. 

The segments are arranged in spaced apart and side-by-side relation 
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such that each, over most of its length, is spaced from another segment 
by a distance of at least 1.5 cm. Each electrode segment is free of 
electrically insulative material at and along its periphery over its 
entire length to provide an exposed reactive surface, includes at least 
one electrically conductive cable having a highly conductive metal core 
within in a conductive metal tube. The segments when receiving the 
tissue stimulating pulses cooperate to define an effective electrode 
area incorporating all segments. 

ADVANTAGE - Has large effective surface area to lower impedance at 
or near electrode without undue patient discomfort. Reduces non-uniform 
field distribution. 

Dwg. 1/24 
Derwent Class: P34; S05 

International Patent Class (Main): A61N-001/05; A61N-001/39 
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00988430 **Image available** 

CARDIOVERTER-DEFIBRILLATOR HAVING A FOCUSED SHOCKING AREA AND ORIENTATION 
THEREOF 

16/6/1 (Item 1 from file: 348) 

00691996 

WAVEFORM DISCRIMINATOR FOR CARDIAC STIMULATION DEVICES 

- 16/6/2 (Item 2 from file: 348) 

00589180 

Subcostal patch electrode 
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FLEXIBLE SUBCUTANEOUS IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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SUBCUTANEOUS ELECTRODE WITH IMPROVED CONTACT SHAPE FOR TRANSTHORASIC 
CONDUCTION 

16/6/5 (Item 3 from file: 349) 
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SUBCUTANEOUS IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR EMPLOYING A TELESCOPING 
■ LEAD "~ 
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POWER SUPPLY FOR A SUBCUTANEOUS LY IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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INSULATED SHELL FOR SUBCUTANEOUSLY 
CANISTER 



IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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SUBCUTANEOUS ELECTRODE WITH IMPROVED CONTACT SHAPE FOR TRANSTHORACIC 
CONDUCTION 
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IMPLANTABLE STIMULATION LEAD FOR USE WITH AN ICD DEVICE HAVING AUTOCAPTURE 
PACING FEATURES 



16/6/16 (Item 14 from file: 349) 

00289578 . **Image available** 

WAVEFORM DISCRIMINATOR FOR CARDIAC STIMULATION DEVICES 
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MONOPHASIC WAVEFORM FOR ANTI -BRADYCARDIA PACING FOR A SUBCUTANEOUS 
IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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CURRENT WAVEFORMS FOR ANT I -TACHYCARDIA PACING FOR A SUBCUTANEOUS 
IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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CURRENT WAVEFORMS FOR ANT I -BRADYCARDIA PACING FOR A SUBCUTANEOUS 
IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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BIPHASIC WAVEFORM FOR ANTI -BRADYCARDIA PACING FOR A SUBCUTANEOUSLY 
IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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BIPHASIC WAVEFORM FOR A SUBCUTANEOUSLY IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR 
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CANISTER DESIGNS FOR IMPLANTABLE CARDIOVERTER-DEFIBRILLATORS 
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CURVED IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR CANISTER 
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Ely, Stephen W. ; Kron, Irving L. 

Chest, vl03, nl, p271(2) ^ 
Jan, 1993 

PUBLICATION FORMAT: Magazine/ Journal ISSN: 0012-3692 LANGUAGE: English 
RECORD TYPE: Fulltext TARGET AUDIENCE: Professional 
WORD COUNT: 7 66 LINE COUNT: 00082 
TEXT: 

The implantable cardioverter defibrillator (ICD) has become 
accepted treatment for the management of certain malignant ventricular 
arrhythmias. [1-3. . . 

. . . observation of the subsequent placement of two 5-mm trocars in the 

line of the inf ramammary anterolateral thoracotomy incision, as shown in 
Figure 1. A grasper and a pair of disposable... 
...single stitch' to hold the patches in place. 

The procedure is completed by placing the implantable battery pack/ 
defibrillator unit in a subcutaneous pouch in the subcostal , position and 
by tunneling the four leads . . . c 

...unsatisfactory, the standard anterolateral thoracotomy can be performed, 
encompassing the two trocar incisions along the inf ramammary line. 

The thoracoscopic approach for ICD placement produced minimal 
postoperative pain, and the patient had. . . 
. . . ICD. 

REFERENCES 

[1] Mirowski M, Mower MM, Reid PR, Watkins L, Langer A. The automatic 
implantatable defibrillator : new modality for the treatment of 
life-threatening ventricular arrhythmias. PACE 1982; 5:384-401... 
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Thoracoscopic Implantation of the Implantable 

Stephen MiM M.D ; <^^ M.D.; FC.C.E 



;. : ;:> (Cheat 1993; 103:271-72) 

The implantable ' cardioverter :^efiimliaUm^lCD) 
, has become accepted treatment Tor the; 
? iiieht of certain malignant ventriculararrh^^ 
Implantation ofthelCD usually requires an anterolat- 
eral thoracotomy through which the patch electrodes 
and sensing electrodes are placed, in either an intra- 
or an extrapericard^ ; 
subxiphoid appro^J^ 

cation describes v how ,^ . 
* system' can be employed to implant an IGD;- v x:<v 

^-Anesthesia- and Patient Position • > ' 

. **■ General anesthesia is administered with a double-lumen endotra- * 
cheal lube. The patient is positioned on the operating table in. the 
, supine position with a roll under the left side of the chest.' r c 

Trocar Placement and Technique of 

ICD Implantation - ~ 

t Three: trocars are? placed in the anterior chest wall as shown in- 
Figure I . The left limg is collapsed, and the chest is first entered 
using a knife and n Kelly clamp in u maimer similar to that used for 
thoracostomy tube placement , at a site llml would subsequently be 
used for jliomtWnmytnlw drainage. This approach is used to avoid 
the theoretical possibility iif Injury to thr underlying lung or heart 
with the disposable tmears. A 12-nim trocar (U.S. Surgical, 
Norwalk, Conn) is. then, placed, and a HMiiin forward -viewing 
thoracoscope attached to a chip camera and external video monitor 
is inserted. This gives ah excellent view of the pleural cavity and 
aids In the internal observation of the subsequent placement of two 
5-tnni trocars in the litie of the iiiframamnmry anterolateral thora- 
cotomy incision, as shown in Figure I. A grasper und a pair of 
disposable scissors (U.S. Surgical) are placed through these working 
channels. Under thoracoscopic guidance the pericardium is grasped 
and incised with the disposable scissors in a superior-inferior 
direction to expose the left ventricular apex and anterolateral wall. 

The lateral trocar is then removed, and the incision is enlarged 
to allow the passage of the epicardial electrode placement device 
and the patch electrodes through the intercostal space without rib 
retraction. The patch electrodes are placed intrapericardially, first 
posteriorly and then anteriorly, followed by placement of the sensing 
electrodes in an area of left ventricular myocardium devoid of 
epicardial vessels. The pericardium is then approximated with a 
single stitch to hold the patches in place. 

*Fn>m the- Department-of Surgery, -Dmsion of-rhoractc-and ~ 
Cardiovascular Surgery, University of Virginia Health- Sciences 
Center, Charlottesville. 

Reprint requests: Dr. Kron, University of Virginia Hospital, Box 
310, Charlottesville 22908 
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I >*paclc/defibri^OT^^^^ 

.jPeB^e^-vawulw^ 
&thpiwstom^ 

^by the thoracoscope; theMu^ifl [ icxpaSded; and v tlw^in^ian?is {ft^^tli 
closed in two layers. * ■ 1 '''•'■■-^'^^ 

Patient Data 

A ^yea^W 'm 



rireyeqKd ; normal 'coronary f ih^udb^ 

*:an . electrophysiologic ' study was . normal, and; pro^ammM * 




Figure 1. RjsiHon of trocar placemen*. A = 12-mm trocar for ^| 
thoracoscope and subsequent thoracostomy 'tube."B-= 5nmn - topew.^^;.^^ 
for placement of grasper. C = ^mm trocar for placement of scissors '; 
and site of incision for placement of ICD patches and sensing ; ^ 
electrodes. 
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tion failed to produce ventricflr tachycardia. Because of the 
significant risk . recurrence ofstttlignant arrhythmia, the patient 
was referred far ICD implantation which was performed using the 
described technique. The palieufirecovery was rapid, uneventful, 
and with minimal postoperative ^n. 

COMIENT 

Thoracoscopy is not a net modality, but it is finding 
new applications to prottms in thoracic surgery. 11 ' 7 
The use of this approach Ir ICD implantation gives 
excellent exposure and ratification of the operative 
field for viewing by the surgeon, assistant, scrub 
nurse, and cardiologists, feeding can be controlled 
by electrocautery. Rescue&fibrillation can be accom- 
plfshed with direct plucemnt ofpediatric defil>rillat<»r 
paddles through the ICD insert ion site should the . 
ICD patches or external 12 patches fail to provide 
defibrillation during testy of the device, If the 
thoracoscope approach shnld turn out to he unsatis- 
factory, the standard antesftiteml thoracotomy can be 
performed, encompassing the hvo trocar incisions:, 
along the inframainmaryfc. * : - 

The thoracoscope appntch for' ICD placement 
produced minimal pt)st(>pentiye l pajii ? and the patient 
had an early return to nonal activity, the avoidance 
of a painful thoracotomy h»ion should have a positive : 
effect on the. morbidity ufiis pn>ceo\irt% particularly 
in patients with horderlinr^ulmonary function. How- 



ever, further clinical experience will be required to 
accurately evaluate the short-term and long-term 
benefits and limitations of the thoracoscopic implan- 
tation of the ICD. 
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